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(54) LIQUTD CRYSTAL DISPLAY DEVICE AND MANUFACTURING 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a lateral field 
system liquid crystal display device realizing 
high picture quality such as a wide viewing angle, 
a high-speed response, and high brightness. 
SOLUTION: This liquid crystal display device is 
provided with an array substrate 1A on which a 
common electrode 3, pixel electrodes 4, scanning 
signal lines 6, video signal lines 5, and 
semiconductor switching elements 7 are formed, a 
counter substrate 1B f and a liquid crystal layer 2 
held between the array substrate and the counter 
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substrate. A line width of at least either the common electrode 3 or the pixel 
electrodes 4 is larger than a gap between the common electrode and the pixel 
electrode 4, and a f i Im thickness of at least either the common electrode 3 and the 
pixel electrode 4 is thicker than that of at least either the scanning signal line 
6 or the video signal line 5. 
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3&»ff*«tt&&j£blRftA#K£HS««©— 8£ 

fctt^:^ e>fc5fg 2 tt«1*«:J)f£©XM*e/ , < 

fiKtSIii:, HtIiBm2ffiaP*TdS^fig^nfc7^5 i 

<h, M£gf2ttflW©J:CaHW*tt£&j£LftM& 

stxammg© t^rna*— #©— aBa»£ ^ssi 3 mmm 



[0 0 6 5] *sE©»e;£Stt, m3m^»^m^co 

[0 0 6 6] }M«ffl»*Wje<D/^->fc»# 

[0 0 6 7] COif, »3iei»J|«$^«S4|ftM 
tt. SiNxSafiXH «*tt»IB»»Xtt. SiO 
2*«S"ei«*ft586t)*5o S i 02*»flt*« 
-rs»-&tt, S b 2 O 5 XHSfSSftt^©^ S L 

[0 0 6 8] 

[oo69] (mm<D&m i - 1 ) &mjwmm<DMn 

[0 0 7 0] m 1 (a) a*%^0«8liCD^ffi 1 - 1 fc* 
frt«*ft*^«(0««*^-ri9fffiBlT*S. Hl(b) 

«**w©sijiso«jB i - i ^vt^m&m^mm<om 
[0071] ttax^SBtt. ®«^PPira^iC (ips 

(In-PIane-Swiching) #5£) ©jKS^jRSBT**. 
filBt, 7KIS1 A£*fftS*£l BPflfcRSFSn 
[0 0 7 2] mflB^f^Sffil BOrtflMfcfcfc, ^fi^j ^ 

5*7-7>fM-|}fi8a, 8b, 8cStf^7y? 
vhU7?7 1O0fl«BI;ft EftK 9 B n 

[0 0 7 3] -:Su 7WSS«iSl Afctt, VhU 
5£, it«A^K6<kft*A^ll5 0^iejttftiBlcEB 

(TFT : Thin FiLm Transistor) SilA, 1 

Bfc¥fr&«l?. (««|» &m*k£-&Z>tzSb<D2t$:f3i-f 
#»««3 2KflB*««4£:*t, »*Snx^«. ®^ 

£><» *»««3&tfiB*tt«4©rtfflIffil;:rau 3j*U-f 5 
H^536:5E|fiil(t9Aj&J»«SftT^5. 
[0 0 7 4] CCT, £BT^€raU *MSg3&tfgi 



T*. ) c fcH^< (wl,w2>l) , &43j&^ * 
il««3RCXl®*SIS4©JK/? t Itt, Mfl^i*^ 

[0 0 7 5] ±EWjS©«ft**£fi©«i62r 
ffifc^TW^fclMrrs. 7K«SlAil; 
A 1 >^*n&^3iE«*>l 

[0 0 7 6] **«©*J8tt«tl5!L8llni^rSCT*D, * 

mn&3R&mmn&4&j&mmnfcT?$>z i toi, 

[0 0 7 7] S&fc, &^S«1 
BtCtt, *a2©»^<7>E^J&SE^J$i±«ifc«)fC2pU< 
^ H^^^5M9 A, 9B^Mt^o 
1 B\ZMm&fcl A£*Hp]L,TRW\ #fi*5-7>r;i/ 
^-Sfl8a, 8fi*7-7^W-«fl8b, 
7-7^M-fffl8c, R^7-^7h'JyJXl 

[0078] z.<D^o\z^m^ntz7u^^mi a. a 

^3*fRl*filBtt, #^»f^©^rrp](cW»!ErRl^Fffi€r^ 

[0079] z.<D£?izLTftM2nfcm&mKmw<D 
m^mmz^^TmmT^o ¥*ftx-fyf>y*f 7 

§t:ctoTt>, ^-^so^i^n^o fit, ¥*#>w 

^>^*^7£»IJten;fcii*««4£, *iI*1S3 

2©E^*^fcS-e:Tftia*©»S*«0ffllU, 

[0 0 8 0] *^T% *»^c0ifc-5«F»T***a* 
ififc^^TKM-r*. il(a)R^(b)l:^^T, d 
tt-fc;U=F*!y7\ wK w2tt*a««3atXHi*«ffi4 

ia^a«S3 ^®^«®4opp1s (niK) , t 

ltt*i*S3©fS 4 t 2fiH*«a4<30iPS, t5 

[0 0 8 1 ] ffi3fe©»j8TfcJ:, «;Ui*IPIl¥ 7-360 

5 8#a*^«*n*«t5^ #Sttfi3tt£3WMB 

6 tHD^DtXCioTC r SifcteA 1 JKfc£<0&R 
T#j«U S&, BSttS4fcmtt«^lft5∋:/a 

irXtC«*:oTMo*&ttA 1 ^&£co&jgTJi£/&UT^ 



«a 4 cottiP tattam s <t m u c & s . 

IC, *a««3 2fetKia*«a4<Z>JWBwK w2te, ^® 
i«3tI*tS4t©H©KB 1 <tt)t)**< L (w 
I,w2>l) v fc&frL *i!Sa3 <Dj^/¥ t ISM 

O^jp t 5 JcDt>JP< Lfc ( t 1, t 2> t 5) <> d£> 

&*3, wl,w2> 1 fr~D t 1, t 2> t 5(D^ 

jsKKK^Sft* *><£>Tte&< , wl, w2> 1 <Dfr<Dmi& 
$>Z>WZ t 1, t 2> t 5©^i«T?*^Tt>J;K 
[0 0 8 3] £ <3<fc 3 fcJ:?K «j*««tt* 

[0 0 8 4] H2 (a) U 02 (b) 

[oo8 5] mm&jz^K-rzh, «a*aKS#-cB 2 

(b) lZ7jk*?J:o\znft&mffiJ:&<5G?kTZ>o zn\z 
<fcD, il±t:^^t!), B2 (a) ©fi£*«»J<l:Jt«"r 

n«. *ih£SW;*:£<£:9, ^(Dfr®, mmm.±\z& 

«#M9S£teB2 (a) f^TttJ8"Cfet), ««P B 1fC*5^ 
fttSCt^TS&^ofc. «£oT, B2 (b) SC^-T 

[0 0 8 6] B2 (c) Kt, JKJP«ffi*««hra 

o^^ic, «araiH*fie*«<fcO/hs<"rs^, tin 

Ti*£ggiC;*;^<£:£ 0 tot, **SB2 (c) 

^-tj: 3 iznmmm&'hz < rnfi «a±xtx«aw 

Jd^^T, i 0 t>l»5ia6*f < t S ^ t d«T 

WmafcrrsctlCcfcfK 3K«a±K43tt*»fl$H L 



[0 0 8 7] #C*^T% 02 (d) tt, KJP*;A:*<U 
_&t>, «aP»1R*/h$< Lfc#l£^*f e £<D02 (d) 

(c^-rwtt, »«±«B2 (b) a>mmzm2 (c) <z> 
a, CCO02 (d) ©«^-ctt, Kff ©^.^ct-saamtc: 

^2 (d) tc^*rj:-5fc, «a±a««ap B i 

fC&t^T, m2 (b) K:3*-r«IM8«£B2 (c) ^ 

Tn^m^m^tz^±(Dm^mf)m^nT^^ 0 z. 
<Dwmz* mm<omt\z^^>mn^&<Dm^h, mmm 
momtiz^^mw^m^m^t^mmmz^mhr^ 

[0088] ^mMmzit*. ±mmm\zm^^mm\zm 

2 (a) - (d) C0«^<O«a«^S«*fP«b, 

[0 0 8 9] A^wscte, *Slfflo^ffio^>y;i/^b 
T, 3^<ou->^;p*ffl*bfc. ^>y^ (1) ««a 

TOl=6/im, flfiw=l Oum, -/ :/d 

= 4 Mm, t l = t2 = 0.4Mm, 0#f/$<hU U- 

(2) BtifflHl=6/im, lgiw= 1 0 Mm, -fe 
^t^^d = 4Mm, t l = t2 = 8000A(D#|j5jt<fcU 
it>7 p JK4)«iSWl-10//m, *ai|iw=6M 
m, "fe;l/=P^r 7^d = 4 Mm, t l = t2 = 0.4tf m, <D« 

[0090] fi£*0ij^it>y;i/(hUT, it>7 p ;i^ 

(3) ^rffi^L^o 1t>7 P ;U (3) litap B lil = 10 
Mm, ig|w=6/im, tJ^t7yd = 4/im, t 
l = t2 = 2000A<D#|/££L*:o 

[009 1] mmm&umzmugkft, -r&Jb^ &a 

v, i^-itT^^^MT% _haa-9->y;p (1) -it 
>7 p ;i/ (4) fc^#iS^iiffi^a!i^b^o B3iw>^ 

^ (l) ^it>y;l, (4) (Dtt-kifiQnmzrise&m 

(1) , ««3&t-9->^ (2) , 
a*«co*>^ (3) »cjt^ it>7 p ;p (1) t»i 

/Z\Z, V>7)V (2) T»l/4fCffittS*l, *^IJ£ 

[0 0 9 2] 75:*5, ##^TfC^^^>i:, ig 
ilwK w2tt. «aRBIB 1 J:D*>/JnS< (wl,w2< 

1) H^stiTVifc. siTwmmz*.*. w 
^, i®^«a&tx*3isgf4A 1 m&^mm 



B»1IH*a*lS< L ^ t ^ 1^ gt S S S ^) T ^ # 
[0 0 9 3] £fc, ««©J»**;*S<r*£lr>3jiSUC 

[0 0 9 4] _L|B<D«lTtt, £attB3&tfB%*tt4 

m&\z~D^TmwLrc&, mam^±^^>r^\zi t 
[0095] -~mz&mnm3 j pmmmm4\zmmtsn 

5 I TOtt2 0 OtiSTdclBl/T^S^ ITO^ 
Sftjaatt 1 0 0 — 2 0 OTCttiBK:* 0, CO^^COS 
ST^Sl^ITOf^H (7W77X) £:£&§J| 

O* *r<Dtc*b* — i&tC I 0 0 AggT<£ 

JBStU lft«fi-9« 5 ^j£3E«^« 6 fcffiffl*tl5C r 

^fc«A i ^aimm?^ 7<D&m<Dm'& mmi 2 

0 0A-2 0 0 0AIS) fcJt^j&>&9S^. L£:7^-d 

[0 0 9 6] L*>U I TO^*HT*nH *ffij&* 

1 TO^, i&^S 5 0 nm£2SiS¥Ofcr— i?£Rtt 
i^int^ ISl 5 0 0Aggl:f§iM^§ o 

a, Kff 1 5 0 0AK±K:-r5O3&«a*b^. 

[0 0 9 7] -f£::b*>, ItiilTO^Ittlfl K 



*&t*#aja^-f ^o&jBtHSftojKjs (120 oa 

-2 0 0 0A1I) T*t>, tfc*© I TOJBKtfc^TSSit 

[0 0 9 8] £<DJ:3&#»KI TO*#*tett, 10 
BH20#EE<D«~Ffc<fc* I TO©«i«IHtT5©*W 
[0 0 9 9] lOOt^^PtXTITO 

£&mm\zj:z>mfa<Dmn. *i-fc««r5ctjitts 

[0 10 0] B4H *51»^3, I$ll4 4 2gpg 

o-trx tc^w-rjg/s-r* z. tT'tiMmmmmzisfc 

[0 10 1] "T&t)%. SI lCD:/D-trXT3\ 
«B (IKJP t T= t 2' =4000A> liiwl' =w2' = 1 
0 um) Zmf&L, Sg2£>yniiX-Tf3\ 4"co#«g 

t l" = t 2" =4000 A, il|wr=w2 B =6/i 
m) &m&'r2>ZL£-e, *ii«ffi3, ®^*S4(D8ffM 

3 <DV > 7)1 (2) t. 13 « * » £ £ <h *t-? # 

fc. 

[0 10 2] Uc^oT, I$ti4<Z)Sr. 

3, mmnM4(Dmm&m<'?z>rc&<Dm&*7u±:x 

[0103] (H!B<&je» 1 - 2 ) *5ggj©2|jfi 

[0104] 05 tt#«9i<DilJ6<B»» 1-2 

3M, 4M^jg^migS> 3N, 4Nf4M^^mgTa6 
T&fc^ AX«S3»3nttlBJ|3M, iti3 
N*6&0, ■»««4«an«rKJl4M. fll4N 

S3^tX®mSS4<DiIS, H»Iig3iiitl4 



CO 1 0 5] SHJ«*l&g3M, 4Mil/TH Mtl&T 

<fc**nJffiT*S, igW*«J!3N, 4Ntlt 

[0 10 6] **J6<Z>»»Ttt* tMt7yd=4/i 
nu WSfiflIB 1 = 3 um. li|w= 1 0 Mm, t la = 
t 2a= 1/im, t lb = t 2b = 2000 A £ L^Co 
[0107] *HJfiG>J0»l 1 - 2 Tfci, 3 tM 

mmm4£<Dm<Dnmmm 1 7hski Ach*ffa 

l B<fc<z>p H ia>IHRd «t0fe/h$<&5<t5l:*j8$ 

[0108] H6s#flaur, ^Mfcua^-rs. 0 6 

(a) (l>d £>8fTE0-Ci&D, 0 6 

(b) \*$t&M (l>dco«^) fc*3^TttajWB»$ 
tl5««S«iCW^*"rH7?*0, 0 6 (c) 

(Kd«) ©BrHHT* ?K 06 (b) «#5g9i 

a$n-r, 06 (a) ^ssisiwoia^i 
^ffigj^ri&^o — *5sgma, me (b) <a&« 

ns 0 -<Dt.^, &$£m\z&vtz>nm\zmmnm£m^ 

06 (b) Wi6 (d) fc^ri^fc, JKB3&*«»£ 
n^Wfi, S$H1>H2"C*5^ ««S1<S2 
T££o tot, Sfl/^Mftd^l-S,!:, *^BjO 

*a^S«J&*»*>n* U*>*>* 06 

(d) tc*TJ:aK««±T©«||t»*fl!)3Bft:*«a^ 

[0 10 9] IT, #HJ6<D*JBMU 3§i§^£<&T 

[oiio] £fc. *mm<DMm&, nmffi<Dmmm& 

[Olll] (Hl^il l - 3 ) jfcfc, ^^<^nss 



<z>«« i - 3 iz->^Tmm&mmi>te&t>mm?z>o 
[0112] mste&mm<Dm2<Dmm<DMm\z$>tfz> 

»a^*«©«j£**T»ffiBT&S. 

[0 113] B5£43^T3-Itt*S»K3©*l 
A* 3-IItt*ilttffi3<B*2Ji, 3-IIItt*a«ffi 
3 0S3iT»D, 4-IttB*«S3CD*lJI > 4-1 

nasi*«tt4osg2Ji, 3 - m te^iimg 3 ^ 3 g 

[0 114] 3-1, 4-Itt#fi 

(R) t^t>^ 7 0 0 nmai20^f 1^, 3-IK 4 
-IlteRS (G) t^^5 4 6 nmfi2^Sm v 
3-IIK 4-IIItttffi (B) T^4 3 6 nmiS5a 

T^M^nfc i Totat?»5. 

[0 115] ^cDcfc-SftW^EJcrs^iiT, £#<W8ifi 
[0 116] ±BB©«"Ctt, *»«ffiXtfH*««fcJU 

(R) > *§fi (o , we (b> tc^n^tiMjs-r 

(R) . »ft (G) , Wfe (B) ©/>&<i:t>lljBi: 
«fc^. #ft (R) , flfcfi (G) , #fe 

(b) \zmz~r, &m-?z>m&\zj&VT j t<Dm<Dmm<D 

[0 117] [S2 0»] *2 0«fl»lt 

s • ^mm^mmm<Dm^?^mm\zmT^%<Dx-$> 

[0118] (mm<DMM 2 - 1 ) 0 8 (a) fcj^gjfi<0« 
182 - 1 fC*5ttSttaa^SS©*«*STBfHHT* 

So 0 8 (Wttsiifiojg!B2 - 1 (c*»saa*^*fli 

©fllfifc&^rTffiBT&S. i8{c)BIIWl2- 

i t*frts*aa^Ho«dc*^"r»fBH7?*o, 0 

8 (b)©A-AtC43frt-5»fffiBIT*S 0 

[0119] m9ittmm<Dmm2~ i fcisw-*«a*^ 
J£^0-e*So 

[0 1 2 0] 0 8 iC&^T, 1BIJ 

\zmmmm4 tmMzn&mmn&^z&vkmmnm, 

6»43fe««#«» 7^^^X'Y^5 1 >^^, 8tefg 
ltgftJI, 9 AttTWS«l ACDf^ffitC^^Lfcffi^ 
K. 9Btt»|6ia«l B©rtfflK:»riEb&IBfil«, 10 
afi^fe^^-y^;P^-»^, l0bttgfi^7-7 
-r;^— »» % iocfitfi*7-7>fW-»ft, l 



[0 12 1] B9(C43<^1\ 7a«a-SiI, 7 b\* 
niia-Sil, 8attSl«»|8l:Stffc3>^ 
#h*-;k 1 2 a«l2iii 1 2 (C»»&3>^^ 

[0 12 2] £TF, H8Rr/H9«rffl^T, ±IB«fiK<0 

[0 12 3] 7KlffilA±f:A k Ti»* 

t$sft§i6 srw^^^tt^^— ->y-r*. CCD 

*fc -5 KUBfiESnfcSI 1 ^HS¥<Z>±f::!g 1 JKftS 8 £J£f& 
Lfc«* :o»i«*l8©BrS0»»o±f:a-si 
17atn}fa-S if7 b y 

tftX^f 7f >^7 Of ^^±{:A 1 , TiS 

[0 12 4] -D^lz, *2«S»ST#»«Snfc7l/ 
-TMlAidS i Nx»^i^^2iiil 2£J£ 
art" 3. jg2ffilMl 2tt¥*#X^y^>if*^7* 

[0 12 5] ££>JC, *®S^OS^gl53 a, 3 b, 3 
c &Wmm&T*$>Z> I TOlTMt§„ 

[0126] c:x\ immMmn&T'Wf&zntz&m 

cOS^gl53a, 3 b, 3 c ££>«StW*ji 
IC, Sliil8iS2l6iI12tt, :a>*£ 
W-*8a, 12aS«JJfcIlStlT^. 
[0 12 7] ^<D'&. 7KSI1A, &tf*fftXtel 

[0 12 8] jgBJS^l BttSWIftl AfCMl^bT^ 
Jl^-mni Ob, tfi*7-7>fM-mi0c, 

[0 12 9] -OJ:pfCf^K$nfcTl/-r*Sl a, x 
[0 13 0] ¥«#X-f y^>^*^ 7tt8ft««^JB5 

^nrcm^z^^xm^m^it. ti2 0E^^ 

[0 13 1] H8t*5^T. dtt-fe;^^^^ wltt 

3 b <e>«i©, w 2 izmmnMomm^ 
4 a con®, w i ■ tz&mnm&nMffi 3 a <o»m. 1 



m (mm) , s^-r, 

[0 13 2] *Sl(DfIt^, B8fC^-Tct5fC, * 
3IS^£>«@gB3 a, 3 b, 3 c C0^tfiwl= 5 /i rru 
mmmU<Dm®^4 a, 4 b<D$|[Iigw2=4 timh, -fe 
Mt7^d = 4/im, ««M0>NM (IHBD 1 = 10 

*<Dmm&<D^mvs i . w2^ 7u-fgig£*t[£]S« 

[0 13 3] ti^MilTH 08AtfB8 (MIC* 

fimmzmm^ nfzffiM\z/^? - s/Mf&is . &mm 

[0 13 4] «AJI2 0ttJ|^»»ca. y7/^ 

it&m&l 0%^L2 0%iStflfey7/^l 
#»£{MJU U^f-y3>An*d (tWty^ 
d£JB3r*S£An£<Z>«f) «3 5 0 nmgItlL * 
It. *li«2C0«Efl»»<OXP r W#tt**Kll=l 2 

(pN) , 7^fX K9M3:S£8cK22=7 (pN) , ^>H 

»tt^»K33= i 8 (pn), mmmmjj&A e=+ 

5e*K33tt*»OK»«JEE*ft)E-rs±-caBT*0, 

i£*^S^ttA £«+8«_k, ^>H#ttitK 

33^:18 (pN) £tT^-rs<z>*tasL^. 
[0135] ±m<Dmmmmz. z:<z>& 5 

[0 13 6] ££>tc, £<2#^<^®gP£Bffi£-££;i 
£iC«J;D, *S^<0|Hl<E-rs^(pJ**2r>©^rBiJc^ 

S5i^77^7hU 7 ^Xl lfe, *S«ffi3, 

«ai4(o*«»tHii;jBftftft*"r*jHft»ttK:-rn 

[0137] ^mm<Dmm\z^/^)vmmz 
&»&ftmt^mz-D^TWLmirz>o 
[oi3 8] hi o\z^mm(Dmm\z^n^)vm^ 



fc, mmmmt. 1100^ / (a) &&mmm3 

a, 3 b, 3 c <Dmmw\= 5/im, mmMM4 a, 4 
b(Difiw2=4/im, tMt7yd = 4/zm, 
fmofUJBI (rm» l = 10/imtl.OMT^D, Hi 
OCO^O (b) «Ifi3a, 3 b, 3c<Dmmw 
1=6 urn, lif|4a, 4 b^)iffiw2=6 /im, -fe 
JU^f^y -4 urn, aSFaoKfii (KID 1 = 11 

[0139] -hrk i to&a i , t imizft^xmm 

1trt*-=.>{f&++mm'?$>*it#>* Al, Tifj; 

ftt«©d«i$LW I TOtt^SiaT^OT^T 

CO 14 0] il0©7-f> (a) £^<> 

(b) «>l«t«tt(BHo*3S«a^-5«a/X*;i/ 

C0 14 1] Sfc, Hi o i^Cfl, 

= 9 (pN) , y-YX h»ttj£»K22 = 9 (pN) , ^> 
K»tt£»K33 = 22 (pN), ^S^S^tt A £ = + 4. 
4) *ttfflbfc1i'&©jKfl/^^;i,o3tj8a*«rft 

Hii K*"t. IgffijflJEteH l o £1^*;: 5 v-rs^ e 
[0142] z<Dmmfr*>m*>frtei:v\z* ->tv*« 

*r»*«efflbfcHi i©*«tjt^T<toat^aa3|sft 

[0 14 3]Wt, 7yy*«fi»»*ftffllftHll 
0. IK: I TO*OSijf]itl««Ejat£^:«mn 

[0 144] £&««tt6£ftX«S3«pqi; 

iTMLfciS, *il«ffi3 0»gl$3 a, 3 b, 3 c 

fc<t««|j«-ett, *®«S3<9*fgB3 a, 3b, 3c£ 
*Mf86t»ft5Il:»i8f5fce» 1 S'a-McJ; 

[0 14 5] *SSJK<Z)»J8TH\ *ift7-fyf 

>^* J F7fCa-Si (7 : Eil/77Xyij3» ^ffi 
nHC^^TKfll/fc^ p-Si (t^U'>U=3» 



[0 14 6] Sfc, *jW<DJMlTlt Ifii^iliT) 

[0147] (mm<DMM2-2) mi2(a)\$nm<v 

»tt 2 - 2 ^«(t« »B«^SO«IA£^-r»rSHT 
*S. H12(b))tt*lfi©JBffl2«2K*frt-5«ii«* 
gl©M^^T¥IiTS§ 0 il2(c)ttS«fl5» 
182 - 2 fC^W^MSS^BO^^^T^rM^t 5 ^ 
0, HI 2 (b)C0A-A(c43WS»fSBHT*-5. 
[0 14 8] HI 3tt*jfi<0»»2-2fcfctt*«fi« 

[0149] *mm<Dj&miz* mmnm<on&B4 a, 

£<0j*TSJg<o»tB2 - 1 

[0 15 0] fitT\ m 1 2 2fcCXH 1 3 &m V>T-e<D»fP 
[0 15 1] Sf, 7HiSlA±flAl, T 

**lfc*l«S»©±K:flSUft»JI8ft»^Ufc« % c 
©*l*ftl»Jl8©Bf««»co±fca-S i!7 a£n + 

^a-S i!7 b^^^§*#^< 7 5 1 >^7 

>^*^ 7©»f^B5»CD±fCA 1 , TiW^ft§*a 

[0 15 2] ^€\Z, a2ti»SW»«Sftft7I/ 
-f Sffil A±fCS I Nx^5ft5»2|fi»I 1 2£7£ 
&?Z> 0 S2iiil2fWi*X<7f>^f7^ 

[0153] mmnm<DWffl4 a. 4b^ 2 
[0154] cct, ^a»«««flcT«^$n^iaas 

<9SffigB4a, 4 b£<Z>#»*|#Sfc«>fc:, fg2*g^/I 

[0 15 5] *ft^<0«#<D««»«, 
»«tt±E*«5<DW«2 - 1 iHCTAK 
[0 15 6] £<£>J:5£:«fj&T*>, SSJ6<D«aS 2 - 1 <fc 

[0157] (mm<DMm2-3) mi4(a)tzmm<D 
mm2-3 iz&tf&m&^mwvmm&^TmmmT* 

HI 4(b)tt*JS©»tt2-3fc:*W*»a»s 

^ScD^^^f^F®H-e*^o H 1 4 (c)ttSIJfiCD« 



^2-3 K*»-5*»3B*««fl!)«riE*S-r»fffiHT» 
0, m 1 4 (b)COA- A^43tJ--5BrHH"C*S. 
[0158] 015 ttHJfi^Jgffi 2-3 lc*3W-£«i&X 

[0 15 9] *£g£<Z)JBlltt. ^c9«aa>*«ff3 a, 

3 b, 3 c hmmmU(Dmmm4 a. 4b<Dmjj\zmm 
ibsi^cd^^ 2 - i &zf±mmm<DMm 2 - 2 1 

[0 16 0] JKT, 0 1 4RtfH 1 5 &flH>T-£-tf>»f£ 

[0 16 1] $f 4 7KS*1A±I:A 1 , Ti^ 

U ^3l«S^SE^gB3 d 

<h^^ft-^«i6^m^o^«tc/^-->^-r^ 0 
«fc 3 fcjBriEstt&as 1 «a»<o±fc* 1 *bm 8 

Z. (Dm 1 it&jRJH 8 <Dffil£fflft<D±\Z a-Sil 
7a<!:n+ia-Sii7 bi)&^&5*»#X-f 

[0 16 2] *2«ISiT?#»«Sftft7I/ 

<SJ£l A±fCS i Nx^6ft5S2i»il 2 

[0 16 3] SSC, *®«ffi<7)SffiSB3a, 3b, 3 
c $:3BMi#T^§ i TOITML, SiNx^ 

4 a, 4b$, mwmmt-eto* i toitmt^o 
[0 16 4] ^cr% #sa«»«#T«^snfc*ii 

ma<£>K^gB3 d<h, »9i»«#T»/£3nfc#iI«a 

<D#gB3a, 3 b, 3 c t&mm.mmm&m&fr&iz, 

SliiI8^2i^Il 2fczi>^ h^-;P8 
a, 12b^t #j»a*»«<*T»rit*nfc 
SJ^*1g^E«BB4 c <h, SW*«#T«JSSftfc*iI 
®ao«Sg|54a, 4 b£<B«SWa»a IC* 
312 AMUR 1 2S^3ftiI 1 3 Jcn>^ 
12 a, 1 3 a UT<^*. 
[0 16 5] 3ft45, *n«*<0»#<J!>«a»W. ffiAft 
»*tt±EO*«5(D}g|6 1 *SWi±BEO*jK<B»jB2 
- 2 t|3CTJ:K 

[0 16 6] C<OJ:3a:«l«lcJ:0, mMZ>MM2- 1 

[oi67] (mm<omm 2 - 4 ) 0 1 6 ^uss^n 
2 - 4«c*»sttfl**sa<o¥»ff^-f y5 L >y* : F 

[0168] *mm<z>BM ±ecoi««)m 2-3 



£;SISa<Z>«agB3 a, 3 b, 3 c 
a<^«aSB4 a, 4 bOj^3&rc:aqa»«#*«ffl-r5» 

-&©HJfi<7)^J|-e*D, Cl<0jjST±IB©llll5O«!l2 - 
3 tfm^o 

[0 16 9] bfc^oT, **!R2-4JC45W'-5jES« 

*«J5£-r*XS*Ttt, Hffi<D^ffi2 - 3 if^TJ; 
<, CCD^2$e^BO±lr^MSaomagl53 a, 3 
b, 3 c £H*«ffia>«ffiaB4 a, 4b©ffiJ*iW 

[0 17 0] 0, ±B©*lgG>»IB 

2-3i^Mt/^DtXST% do, ±IB<D^Jgco^ 

12-1 &z>wz±m<Dmm<D&m2 - 2u±\znmm 

[0171] (S&SfiO) JgJB 2 - 5 ) 017(a) teHifiCD 

2 - 5 fc* w**a*^s«(i!)««**'r»fasH-c 

HI 7 (b)tt*Jfi<D*Jl2 - 5C43ttS*ft^ 
[0 17 2] il7C^l/it, lAfJTKSfi, IB 

tt3*fRi*s. 2tt*a, 3tt*a«a, 4iMiii, 

fctS9!*6»Ji* 9Afi7HifilAOfiIC*fiLfc 

ei*hk* 9 Btt»iPis« i B<Dftm\zm&vit&fam* 

1 1^77^VhU^^X , 

[0173] £TF, il 7 £:Jfl ^T, JhgBfltfiKOffiaS 
[0 17 4] £T> 7KSfilA±i:Al**Sift5 
a-S i ^6^§*i#X^7f 

[0 17 5] **tt<0»tttt«*»9Un3&SCC*D, * 
atta3&^*«a4«2!$B**T&£ I TOM, 

[0 17 6] ItIi4H gft#f§^gg5, 

[0 17 7] $e>ic, cftS^eateTSfcT*©!;:* 

[0 17 8] lftlfte^Jl5it±<D*3i«ffi<D«a 

sb 3 a, sdosawi'tt, fflo*a«a«o«aa8 3 

b, 3c©»BwUDWS<LT*<. 

[0 17 9] -tfiDft. 7HSS1A, &££*ffag«l 



S K^*>£&*IB[n]IR9 A* 9B^Mt§o 
CO 1 8 0] Mm&fel BK7HS1S 1 AlC^f^jUT 

[0 18 1] ^OctitffaSftfcTWSttlA, & 
[0 18 2] *SM*:X>f y5 t >y* : p7ttlft«m^»5 

*7a»sns. fix, ¥m&*<< v^>i?m^ 

[0 18 3] 017l:^T» dfitMt^^ wl 

tt*a«s©«aau 3 b £>*Mg, w 2 ^litioti 

ffl54a<B*MB, wl'te*SSg<£>SSgB3 a<Dmm. 
1 tt*a««o*SB5 3 b <hH%«S<0««8E4 a h<D 

mm (mm) . ts-r. 

[0 18 4] Hi7l:stJ;5K:, 

*5is^co«^gi$3 bRz£mmnm<Dmmffi4 avmm 

wK wZtt, ir;i^*y:/d<J:D<M\$< L (wl,w2 
<d) , PbIK (PflSO 1 fe-fe;i/4=^y^«fcD/hS^ (1 
<d) o lift 4 ^SHJIfeti 8 ^ $ 

i^yptXTMLfc, -r&to%. i89§*MBB8©T 
1T^§7K1S1 A«fcKttfc#*£LT^*. 
[0 18 5] 2 R«M#i»5ia±<0*a«g3 
a, 3d^iiwrtl ffl^Iii3b, 3d0i 

iwu^^t^ (wi*>wi) . ^ne>^\ * 

[0 18 6] ^o<t5fti«i:*^m ^«#fcfti 
-?2>&o\ztez>„ 

[oi8 7] £t>\z, mmm^»s<D±\zt>p^mns3 

*-TSdtdtT#S 0 LWoT, 75y^h 

[0 18 8] L*>lx&*«£* £<&£3&«j£<0*'&, * 
Il«3, H*««4££<DJifc»j«T£a*£J:oT« 

[0 18 9] ®^®S4^S^I6^S8^^$ 



[0190] mi%\z*mm<DMm\z&z>mmmf$L-?<D 

[0 19 1] ««P,3R 1 =2 Mm, «Sfi 

wl=w2 = 2/im, t^t^yd = 4/im, itfe 
(o*D, wl t w2<d, WKdMfclW 

[0192] 018 (a) tH18 (b) ©MtSft 
018 (a) tt, #5i««3, Hi5iiSffi4(DPo 
:fr*»E*fi«I8<8Jb«» T&fr^ ttA&K 1 B«fc 
Sttfc«j$T&?K 018 (b) tt, Si^aS4^SBJ 

aW»IB»8©TJi"C*S7U-fS«l AflJfCKtt 

[0 19 3] CCDttSa^iJi^fcJcSfc:. 018 
(b) (Oi^H^^OSi^gS^tl,:^:^ 
1 MMX**4 3 /zfflX 1 2 9 /xm£^5@K 

m£>U^M&-?<DMi&m&3 7 018 (a) <Z>*gi& 
T®8i8*tt4 4^, i:»lt» 018 (b) <Dm&\Z 

[0194] ~ig\z, $kmmnmsm±<D&mmM3 a 
<T^>c<h (wi'>wi> (D^m^mmz-D^xmrn 
[oi9 5] 01 9 iz, 0i 8 (b) mm 

[0 19 6] JM^M&Cte. ilf^l 1=10 /zm, MM 
(Iwl=w2 = 6/!m, -ir^^-v ^yd = 4/im, £ L 

[0197] 019 (a) fC^-Ti -5 SC. w 1 ' = w 1 
= 6 /im^, «*«fi^«5ia±®*S««4 a£B 
*«*3 atO|WK:*i;*«*»#tt, ifil3ai 

^« 5 \Z]E<fcZ>\z Lfc^oT<tDS^ilf^4t§ 
[0 19 8] U 019 (b) \z^-rx?\z. 

MfkA^«5d[±(oftatta4 a<z>mi«tt«>4fca«« 

£>H4iJ:0 *^<-rn&f (wl'=l 0^m>wl©l 
-&) , !ft«fi^S5fi±©*a«S4 a£B*««3 a 



[0 19 9] &45, COiffiCOfiTIi, fttCwl.w 
2<d, XrjCl<dSri«itLTti?a:^*J5!t<0ff|TR§HL 
*>%5Au wl,w2<d l ^^l<d^S^c-r 

[0 2 0 0] (HJgO^ 2 - 6 ) 120(a) tt^JfiOD 

H2 0 (WttSllfi©»!i2 - 6 tC*3frtS»fl^ 
gB<0WJE££*Vf¥ffiHT&£. i2 0(c)M2 0(b) 
tc^ bfe A - Aigg_hCDISrM0T $> £ 0 
[0 2 0 1] 0 2 O&C&^T, lAtt7KSfi> IB 

m, 6fcfcj£*fl*MiL 7>4*##^-f y^>^*^ 8 
teS80l*e»Ji* 9 AteZU-fSM 1 A<Dfam\ZW$LL,tc 

mmm, 9 Bte*ri*is« i B<D\HmizMi&vtcffi&)m. 
i0attgfi*7-7>r;^-8», iobtt»fi*7 

[0 2 0 2] 4:%jKO»K». ftftA««5lt±Ofta 
113a, 3di, fnWftiiS3b, 3c££ 

[0203] *mm<omm 2-6 ©sig^st*, ±m<D 
[0204] mmo)mm2- 5 tH«*c, siii3S: 

«I*t«4*2«*S#T*5 I TOR, ifcS^ttA 

[0205] iiii4fi temmtts, M&mnm 

6, £&fct¥##;W y3->#m z P7 %mf&TZ><DZim 
i:itML, aWi*#T**ITORT»«T4. 
[0 2 0 6] a|£»{(cx-f 7f>m 7^fif 

sxg-ciftayi 1 2 %Bf&i-tzWi, mwmn&'e$>z> 1 

TOlT*Itg3b, 3cMn. 
[0 2 0 7] CtlSOEISSrTMft-rs^JcaS 

5. »««^«5«)ii[±©*a«ff 3 a. 3d<h^*m 
^C0*ffl*S3b, 3 c tttSTO8l8 KlRttfc3> 

[0 2 0 8] C©<fcp&«/£lcLT*>. *>«fct>i:8t|ft« 



±<D#mmM4 a, 4d^, AK C r #<Z)#gjI^£> 

[0209] (Htt<7>*!i 2 - 7 ) ^mm<omm 2-7 

[0210] h 21 (a) \t^mmcomm2 - 7 \z&» 
sata^*ao»fiES:*"rwffiH7?*s. 021 

(b) tt*Hlfi©jgJB2 - 7 
«$:it¥fflT&^o 02 1 (c) tt*5SJfi©»S8 2 

02 1 (b) <7)A-A5c«»fffiHT*So 

[ 0 2 1 1 ] m 2 2 tt#f89I©|gi6<B»ffi 2~7 £43** 

^Ti£*Bfrffl0T&£ o 
[0 2 12] *g&«<z>»!Btt, ^ll^m^co^M^K;*- 

[0213] *mm<D&m 2-1 om^mt. ±mm 

x^iBlt^o gp*>, S4tt&li 4^jpA^yp-tr 

[0 2 14] SiNx^^^3iifl3W^ 
®^SScDS^gP4 a, 4b£, »9iW«ft:T? 
£3 I TOJM7?JB^"r-5STO^D-fe^ttSgJfiCDJg!t2 
-3<fcHi;T*So £<bf::|g4$6ift 
S 1 4^Mt§o 

[0215] gfeSfi<0»Jg 2 - 1 2-4T 
KWbZt*J5Ktt, *Mm®c7)ttSgB3 a, 3 b, $>£^ 
»Bi%SS(DSSSE4 a, 4 b**»J:JBfC*ajL£:#tJ5jc 
T^^o -r^t>%, SE^9 Ate##i£*HRT*£fc 

««©«abfc8i5»fcJKa2dtHffiass«Ts« 

J3E££:D, ^2^)ff i (0?FM^f-r^->^#aL, 71J7 

[0216] tcT, wtm2timmnm<Dnffim3 a, 

3 b, &&^ttH%a&c&«3ffi4 a, 4b^mmmm 

[0217] zzx\ m4mmm\$mm<DMm2- ia> 



Co 2 i 8] teu »*i:tt«Ht*ftsfc»i:»iBtttfi: 

[0 2 19] ;£fc, *4«S»»k:Sb20s*«« : Ft« 

iaLfeS i02^OT^^mi Na+, K + , NH 4 

[0 2 2 0] 

[0 2 2 1 ] (l) ir;i/^vyy*/h$<-rSifc5*t)S: 
[0 2 2 2] (2) *ft»»*S^«-?-©*Jn*S:«/L 

[0 2 2 3] (3) m»nE&Jz%<-r&&mtfiW><D 

[0 2 2 4] (4) S»**«T?-*e:<fc&<iiS&fl7r 
[0 2 2 5] (5) £(±G>ftUBfc<k?K «a*m<Z>£H 

[0 2 2 6] 3;ft, SB2 0*M»<i!)««»w<tn«, 

[0227] (6) smsa, stfiBisacoasBBsa^ 
[0228] (7) y-h«K (tsi^i) <t*f^« 

[0 2 2 9] (8) RftA#ttB±<0SlJI«#c9*S#* 

[0230] ( 9 ) mmm^mm±e>&mnM<Dmm& 
[0231] do) $k±<Dz izmwMfrnm 



[0 1 ] mte<D»i& i - i K*tts«fi*s«BcMJws 
[B2] njficD^iBi - 1 {z&tt&nmmm&mm&wt 
[03] mm<DBMi - i\z&tf&m^m^mw<Dj&& 

[0 4] HJfi^JBJgl - 2 IC4>WSSSaS^8SO*^ 

[05] mm<omtRi-3\z^v}^m&m^mn(omai 
[0 6] i - 3 \z&n z>mmmm<Dmm&m 

[07] nm<DBmi-4\z&ttzma&^mm<Dm!£ 

[0 8] SUficojgjB2 - 1 JCA3»-5»»S^KO«^ 
£^-<r0-e<&9. f03^i8 (a) «HJfi©»li2- 

i \z&»*m&&mmm<Dmf£&7K't\8imm* ms 

(b) fri!8J6<D^ffi2 - 1 iz&W&m&i&Tii&m&mtfL 
£^T¥B0, 0 8 (c) \*nffie>m&2-nzi$vtz> 

[09] mm<Dj»m2-i\z#wzm&&mms<o¥m 
[010] mmv>&m 2 - i t*tt-5*a*^«©3tt 

^ji^#te£^-r0T££o 
[011] %XSEffio«ax^B<z>%S]A*#tt«^ 

[012] mmomm 2-2 fc^ttsjKas^ficosi 

M^tBTSD, f(?)^il2 (a) \ZnM<DMM 
2-2 JC*»S»fl«*««©*«ft«-r»fffiHT?» 

012 (b) ttHJfiCD^JB2-2fC*3^5*a«^ 
^go*^^^-T¥ffi0Tabo. 012 (c) ttHlfi© 

^ffi2 - 2 K*3tt-6*ft*^S«fl!>«|j«*^"rA- A« 
[013] mW<DBM 2-2 »£#tf*»a3l*gfi<0¥ 

§0 

[0 14] AttO»tt2-3^«^affiA^ttBC[)« 

fiS^tiT^O, ^CD5^0 14 (a) H£SSSeo«li 
2-3fC45ttS*»**S«©«j«**-r»fffiH, 0 1 
4 (b) «HJSO*f62- 3»C*WSJK»**«JSO* 
^^^TflS, 014 (c) tt*«5<Z>«IB2- 3fc*5 

[0i5] nmnrnm 2-3 w-*«a«3S*B©¥ 

[016] *Jfi©*»2 -4JC*3ttS«a*^«H<0^ 



7 (b) tt*«0»IB2-3fc*»<5«a**«««)«l 

[us] itsfico»«2-5ic*w-*«a*«««<iD3e 

[HI 9] *«(D*!82- 5fc*WS«fl**««©3t 

MStHTiO, J ^CO'5^H2 0 (a) 

2- 6fc*tt*tt»*S*«©tt***-rWWB. H2 

0 (b) unm<DMn2-6\z&tf%m£hmiKgiW<Dm 
f&z^-r^mm. H20 (c) ^16^882-6^45 

[121] *«l<D»l|2-7*C43tt*«ll*SSIlCD« 

f&ZTFTm-tr&D. ^t<Dv*>m2 1 (a) teHJ£<D^fS 
2-7JC*»-S«a*S««<0«fiE**'r»HH, H2 

1 (b) fcmm<Dmm2-7\z&tf&mmm^mw<Dm 

H2 1 (c) teHJfi<BJgJB2-7fc*3 
[B2 2] IMIS©»IB2-7te*H-'5«aa*Sfll<04 £ 

So 

CH2 3] S 1 OlE*0«ii«*«lOirii*StHr 



[124] *2©a*fl!)*iia*«iio*«*«-rH-c 

1 A 
1 B 
2 
3 
4 
5 
6 
7 
8 

9 A 
9 B 
1 0 a 
10b 
'l-0 c 
1 1 
1 2 
w 1 
w 2 
1 

t 1 
t 2 
t 6 
d : 



&wnm tmmmrn £ <nmm 



w 1 ' : *fc«#»it±fctt«T*#»««c!>** 



[12] 



M3 




[HI] 



[03] 



(a) (1) BlOXiP£0.2#m 




[0 5] 





[07] [H8] 
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mi o] 





[014] [H15] 
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